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(57)Abstract 

PURPOSE: To relax fitting accuracy of an objective lens and a hemispherical lens 
respectively by suppressing increase in aberations with respect to inclination of optical 
axis, inclination of the objective lens and eccentricity of the hemispherical lens, 
respectively. 

CONSTITUTION: This device has the hemispherical lens (emersion lens) 7 with its flat 
surface 7b facing the side of an optical recording medium 20 between the objective 
lens 6 and the optical recording medium 20. The thickness of the hemispherical lens 7 
is increased by 20% to 50% of a radius of curvature of a spheroidal surface 7a as 
compared with condition of light to be vertically incident on the spheroidal surface 7a 
from the objective lens 6. 
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*gr<D3 2. 4 X»< Ufc»&fc:*»t*»H«aStt* 10 
mi 7\Z^~r^v\Z. S3 6 lC^"T^dil/>X7 CDiP^ 
ftt£2pj*£ t oT&£®-&£>3*BJR^K:itLT* 

[0 0 6 6]WA»(0. 2 2 5°) C^T, ±«B 
dbl">X7<DJ»££a*PJPS toJ:D±Eft**ar(D 
3 2. 4%&<L1tm&\Z&V*#&tim\t* HI 6K 

[0 0 6 7] GitfVAtt (0. 2 2 5°) l«V»T, JhfS 20 

&u>X7 omz&smm-z to.tD±Eft*¥er<D 

3 2. 4%J¥< Lfc»^lC*tt*SttiR»i* HI 5tC 
5R"t\fc5C H3 4Jr^-rttfll^>X7©JPS**»»» 

[0 0 6 8] tt^AS* (0. 2 2 5°) fctWC, ±E 
this >X 7 (Dm* toi:0±IS**¥^r<D 
32. 4%JP< L^i^lC^tt^nTiRM^ mi 8R 
Ml 9 fc^-fct^i::* Ml. 0 0O^>yx>->t 
^rtaktW-^^^lft^^iT, 02O&OT 30 

2ii:^t«t5i:, «»0. 0 0^>yx>yt;^ 
iftRtf* i^*^55ia«Ct>^T» 03 7 75MH4 0 lC^"T 
R£il'>X7©J»£tf*S*»S t o -C 3 VlR 

[0 0 6 9] fit, ±B»fcU>X6©#*K»-r* 
(0. 2° ) K^>V>T* Jil2dbl/>X7(DJ1$S:S 
^JP£ to£DJiEtffi5£¥€&rtf>3 2. 4XJP<Lfc» 
-&iC^ttS3»ffiiRlltt. 02 3C^^C, H4 2K 
^*rRdbl^>X7<DlPS^S*i?S toT»*»#0* 
B«»wJfcl<T* &#$nTVi^ 0 40 

[0070] ±&ttvou>X6<Dytmz*i-tz>m2 

(0. 2°) \Z~D^X. ±fBd!iU>X7<DJP££g*PJ^ 
$ tod:0±iEffi^¥Sr<7>3 2. 4XJ*< Lfctfrfrfc 

[0 0 7 1] ±I2^^l/>X6<D*tt{C»T^^€ 
(0. 2°) ICP^T, ±fi£i1^>X 7 
$ tocfcO±l2ffi^^gr <D3 2. 4 %JP< Lfc^^il 
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SSI. 0 0<D?>i?JL>i"r)l (Y) ^lpJ»^^^;W 
(X) *rt»Ct>^T, 0 2 65^0 2 71:^ 

f&il&O. 0 0^>yx>yt^ (Y) Jjfa&TS 
W9fr (X) ^rSltCOViT, m 4 3 4 6 K^T 

[0 0 7 2] ^LT, ±EflW->X7 03t«Hw**-rSfi 
<fr (3 0 Mm) Ct>V»t\ ±I2dbU>X7COj£££gip 
J?$to<fcO±Ei$¥Sr(03 2. 4 %JP< 

TRdLl/>X7<DJP£a<S*PJP2 toT^^«^CO»® 

[0 0 7 3] ±EflU>X7<DfttttC#f *ffl'i> (3 0 
itm) KT>V*-C, ±EibW>X7 0J»$€r»*JPS to 
< tO±IHfi?¥Sr©3 2. 4 %i?< LfcJfr&lwfcttS 
HsjftJRSa* H2 8JC^"T«i:^»r, H4 7iC^-TSdbU 

[0 0 7 4] ±Ei!hl^>X7©3tt«»w»-r*»t (3 0 
tim) \ZZ>^X. ±IBai/>X7<Z)JP££g*PJPS to 
«kO±ES$fir(Z)3 2. 4%iP< bfc«-&lC^3^^> 
□ TWIt 030 IkZfm 3 1 £a?TJ: 5 \Z. Ml. 

o ocd^>^x>->v;u (Y) ^mLavvpfr (x) 

JfrffllCtWC. 0 3 2 Rtf0 3 3 IC^T <fc "5 K> 

M0. 0 0©^>5^x>^iriP (Y) SfrftJfctftfS** 
)V (X) ;£frlCOV>T, 0 4 9 75M0 5 2\Zf£*ft£xV 
>X7<Z)JP£#S*PJP£ toT&^'&OOaviKMlCtt 

[0 0 7 5] fc*5, *58WK«*3C*t?y*Ty^K« 
[0 0 7 6] 

m $ nK»^ w >X£ o uw^ nitftM& Alt $ 

nfcdbu>Xte, tt#«u>x<koi*fflsnfc5t**«tt 
<*>fi*f i2^BJt k c odb w >x*mrcytt)myt2 nzz. 
<oe o%&T\z&ttzmim&i£rtm<te2nT\,*z>. 

[0 0 7 7] ZrOfZlb* Z.<D%&Vy97y*X&m\Z& 

atf. ±isaw>xco>t*6ic»T ; 5^o(c^r^ 

[0 0 7 8] ±.EflU>XOjPSO±E»WS 
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[0 0 7 9] Tfc:bt>* *«9ltt. »«W>Xfc**E 
SKtt&OflBfciai'VX (V U y F "fv-^3>- U 
>X) *=rr***K**7y^«T*-3T, tt^A 

[0®t&fB#fcR9B 

[HI] *«S«c«*3e»Ky*7y^*««>H«©*l 

[0 2] ±E^try^Ty^««©dbU>X (VJ7 
F • -f7-i ?s > • 1/>X) (Di^^^TM0T^ 

[0 3] ±E3t*t!y^7!y^Smo***^>XB»« 

[194] ±&yt¥Vy97y7#W<0±»<Dm&&&& 

[0 5] lE3fef e 7 ^ 7 y /^C^^T^f 
Alt<0ttffi£^~«ffi0T*£. 
[0 6] JhE^fcf^^7^X««tC*5ViT±-r^>»«J 

[0 7] ±E3t*^y^7y^*«^tiT^TSiaU 

>x (v 'j ? f • -i^—i^s > • u>x> <D3t*fcK*rr 

[0 8] ±Bt*Ky>7y^dii:^ tti^A 30 

iC?fc«fc0*"r*«Hf«f6©«&i!bV>X (VU y F • -f 
>^ 3 > • 1/>X) <DJ9*<B*tinH::#JfcLT^T^ 

[0 9] ±E3t#fcT^^T.y^SBJC^T, MttAI* 

(o. 3° ) K:«fcD£r*«H««©*£i!bV'>x (v 

U y F ^7-y 3 > • U>X) ©JP^OiftbDfclttJtL 

[01 03 ±B**Ky*7y^ii:*^t, »*U 40 
>X©3t«ilw»-r*«* (0. 5° ) l:<t0 4f?>i® 
42^<Z)S£dbl<'>X (V'J y F • ^V-y 3 > • U> 

[011] ±E#*Ky*7y:/IHtfc4sHT. thvy 
X (V»J y F • -f7-^ 3 > ■ U>X) OftfftKftT* 
fi,£> (3 0 //m) (Ccfc9£r*&M'KM<Z)S£:dhU>X 

(V U y F • ^7- >*3> ■ U>X) OJP^CDiiJraiwS 

[012] ±E**fcry*7y:/M«:*^T«*-r3 
^MiRMcom^, tt^AltftKiC^ltLT^-r^^^-C 1 50 
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[013] ±&yt*£\Zy*7y7&m\Z&\,*TR3rrz> 
[014] IKf h:^ ^77 ySIICfe^T^t^ 

jSB5«aa>«*, dbi^>x (yuy f • -rv-v3> • 

[015] ±E3t*K^^Ty^»«^^T«WlAlt 

\z£ or±*z&&w£<d&&7i&977x&2>. 
[016] ±B##b!y*7y:/««K^Ttt»Att 

[017] ±E3fc¥l?y*Ty:?»mr:fcl>T^A» 
[018] ±ttt¥Vy97yZfm@\Z&^X$b9l\# 

[019] iiiB^tr^^z^^etr^^Ttt^Ait 

[02 0] ±E3t#t!y^7yySiB«C^TttJbAi* 
[02 1] ±E3t*try^Ty^««tw*3^T»±AI* 

[022] ±.^^y^yyy^mz^xn^a\y> 

X<O*«t»t-^«€flCi055*T3>#jflC«S«>««r* 
t^77T*^o 
[02 3] ±E3t*lfy^7y:/StaK:teV>T***l'> 

[02 4] ±IB^hr^^Ty7 r ^lCi5ViT^l/> 

X<DKmznrz&z\z&vfttt**>i;*>i/'r)V 

[02 5] ±fS^#tfy^Tyy^®^V^T^l/> 
[02 6] ±E5fc*fc!y*7y:/&«l;:43^T»*U> 

xcD^*ftic^^«^^j:o^-r^^>> ? x>->Y;v 

[02 7] ±E3fc¥t:y*7y:/««£;&^T#«U> 

VlR^CDfi £tjVT 9 7 7 T & -5 o 
[02 8] ±l5^t:y^Ty7 r ^@{C^ViT£bl/>X 
(y U y F • -fV- i?3> ■ U>X) <&3fc«l::*rt"*« 

[02 9] ±E5t*bT>^T y ^@(C^l/^TdbU>X 

(y y y f • < ^-/a > • u->X) oft$&i::*rr*<i 
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[03 0] ±myt^y^Ty'f&n\Z^XdhU>X 

(vu* h • -f ^— • v>X) nytwzn-rzs 

[03 2] ±^^fc!^^7^^©^ViTai/>X 

[03 3] ±ffi^fcT^^T^^@^ViTdhl/>X 
(yij y H • <^-v> 3 > • 1/>X) WMftl^T^S 

[03 4] au>x (y u v h - -r i^a > • w> 

[03 5] ±Ba*03e*t?^^7y^K«^^"C«l a? 
[03 6] ±^^03t^e^^T^P r S©«C*5^Ttt 

[037] ±ea*o**br^^7y^8iBic*uiTi* 

^ Alt IC <fc 0 SE£T£> ^ > v x > * )lJjfa<D ^ Titm 
0)l$ity77Tfc5. 
[03 8] ±B«*©3C*K^^7y^««fc*^T* 

[03 9] ±E«*©3t*t y ^ 7y yS»:*ViTH 

05l^^t^7 7Tfe5o 

[04 0] ±^^(Z)^#lf^^T^^©tC^^Ttt 
±A»»Ck D*^"r*^^^^fi]©3TJRKa>*&^ 
t^7T^l.o 

[04 1] ±^^^#br^^T^y^@iri5^T^ 

i$^t^77T*S. ^ 
[04 2] ±Ete*03t»Ky^7r/^*«lw*^T» 

t^t^77T$)4 6 
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[04 3] ±BB«*fl!>5tt*fcr^^7yy«BlC^UT» 
[04 4] ±EHE*03t*tfy^7^yKBlC*V»T» 

[04 5] ±E«E*03t^tf!y^7^ySfilc^ViT^ 
tt U >X<7)ftttrtc#-t* tf £ C J: 0 fg£T* 5^>^x> 
v' iW6rfa<D 3 "^flX^^S Sr^T fif ^ 7 T* -£> » 

[04 6] ±E«*<03t^tfy^7^^SIBlC^^T» 

[04 7] ±E«^CD3t^tr^^7^^filC^ViTO 
1/>X (V "J y F • ^T-ya > • U>X) (WfctSt::** 

[04 8] ±E^O^tr^^7^^BlC^V^Ti£b 
U>X (VU y H • ^fT-ya > • U>X) Wfclfci::** 

£>• 

[04 9] ±E8*03t*Ky^7yyMi:*^tO 
k>X (VUyF • ^7-/3 > • U>X) Wfcttt::** 
■T £ € * 1 1 <£ 0 T £ ^ > v x > v' ^ J Vfi ft tf> zi t JR 

[05 0] ±E^C0^tr^^7^^®{C^^Ti2i 
1/>X (V U y F • -f7-i?3>- 1/>X) Wfctt&i::** 

[05 1] ±Effi*0^tr^^7tyy^B^^ViTtfb 
U>X (VU v F • ^T-ya > • U>X) oytlfolztt 
-T £ <§' £ £ 0 5B£ T £ ^ > v x > > ^ )V)5 ft 0> ^ *^ *K 

[05 2] _LE^O^tfv/^7^/y^§lCi5V^Tdb 
1^>X (7 f J y H ■ < V— z?3 > • U>X) <7>^*StC^ 

[^oift^] 

1 5t2© 

6 nmv>x 

7 fhvyx 

7 a 
7 b 

2 0 %¥EfltlKft 
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